Comparative examination of adsorption of serum proteins on HSA- and PLGA-based nanoparticles using SDS-PAGE and LC-MS.
The behavior of nanosized drug carrier systems under cell culture conditions and therefore also the destiny in the body are highly influenced by the protein corona, which is formed upon entering a biological environment. Some of the adsorbed proteins, named opsonins, lead to a shortened plasma circulation half-life of the nanoparticles. Others are attributed to promote the transport of nanoparticles into other compartments of the body, just to mention two examples. Hence, detailed knowledge concerning the composition of the protein corona is of great importance. The aim of this work was to investigate the influence of the nanoparticle starting material and the surface modification on the composition of the adsorbed serum proteins in a cell culture environment. Therefore, positively charged nanoparticles based on the biodegradable polymer poly(dl-lactide-co-glycolide) (PLGA) stabilized with didodecyldimethylammonium bromide (DMAB) and negatively charged nanoparticles based on human serum albumin (HSA) were prepared and modified with hydrophilic polymers. By incubating the nanoparticles with fetal bovine serum (FBS) the adsorption of serum proteins on the colloidal system was investigated. Using sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) a semi-quantitative analysis of the protein corona was performed and after enzymatic in-solution-digestion the adsorbed proteins were identified using high resolution LC-MS. Our study accentuates the influence of the core material, surface charge, and surface modification on the amount and nature of the adsorbed proteins. The combination of SDS-PAGE and LC-MS turns out to be a simple and reliable method to investigate the protein corona of nanoparticles.